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(54) SWITCHING CONTROL DEVICE FOR PARTIAL CYLINDER OPERATION ENGINE 

(57)Abstract: 

PURPOSE: To prevent change of drivability and 
worsening of fuel consumption by a method wherein 
an equivalent gear ratio is determined from a ratio 
between drive shaft torque and engine output torque 
and a transmission gear ratio and the hysteresis 
characteristics of a partial cylinder operation region 
are set. 

CONSTITUTION: A number of revolutions of input 
shaft detecting means 1 30 and a number of 
revolutions of output shaft detecting means 131 are 
provided to detect the numbers of revolutions of the 
input shaft and the output shaft, respectively, of a 
torque converter. From detecting numbers of 
revolutions of input and output shafts, drive shaft 

torque of an engine is computed by a drive shaft torque Tl detecting means 101. From an 
engine load determined from the number of revolutions of an engine and an engine intake 
air amount, engine output torque is computed by an engine output torque Te detecting 
means 102. From a ratio between drive shaft torque and engine output torque and a 
transmission gear ratio, an equivalent gear ratio Is computed by an equivalent gear ratio 
Pe detecting means 104 and from the equivalent gear ratio, hysteresis characteristics in a 
partial cylinder operation region are set by a partial cylinder operation region hysteresis 
characteristic detecting means 105. Based on a load level having the hysteresis 
characteristics, a partial cylinder operation state and a total cylinder operation state are 
switched to each other by a partial cylinder operation control means 107. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the change control unit of the resting cylinder 
engine made to suspend actuation of a predetermined gas column according to loaded condition etc. 
[0002] 

[Description of the Prior Art] In the resting cylinder engine made to suspend actuation of a 
predetermined gas column according to loaded condition etc., if the output output torque with the 
larger partial cylinder operation is obtained in a certain engine speed when the opening of a throttle 
valve is small, and the opening of a throttle valve becomes large, it is known that the output output 
torque with all larger cylinder operations will be obtained. 

[0003] Therefore, usually performs a switch with the partial cylinder operation and all cylinder 
operations in such a resting cylinder engine with the point (cross point) that the output output torque 
is equal, by throttle opening, such as the time of partial cylinder operation as shown by drawing 12 , 
and all cylinder operations. If it switches at such a point, originally there will be no torque difference 
and a shock will not be generated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, at the time of the shift to all cylinder 
operational status from a partial-cylinder-operation condition, it does not immediately become the 
inlet-pipe internal pressure of all gas column demands for the volume of an inhalation-of-air system, 
but the inhalation of air within the pipe one immediately after a switch is high, since it will switch 
after a lot of air enters, big torque occurs and it appears as a car-body shock through an engine 
mount, a drive system, and a wheel. 

[0005] Although the change gear ratio of a change gear seldom worries the shock by this torque 
difference in small high-speed stages (3, 4, 5th speed, etc.), in the low-speed stage (1 2nd speed) 
where a change gear ratio is large, a little torque change influences a car-body shock greatly. Since 
such a technical problem is canceled, it is possible to perform the switch to all cylinder operational 
status from a partial-cylinder-operation condition on a map different, respectively using the switch 
property LA at the time of operation by low-speed gear like drawing 13 , and two properties with the 
switch property HA at the time of operation by the high-speed gear [ as / in drawing 14 ]. 
[0006] By the way, the switch property LA in drawing 13 is set up so that it may perform smoothly 
the shift to all cylinder operational status fi-om the partial-cylinder-operation condition at the time of 
low-speed gear operation, but since the condition in fi-ont of a switch remains and it influences when 
the shift to a partial-cylinder-operation condition from all the cylinder operational status that is shift 
of hard flow is performed in the same switch property LA, the inlet-pipe intemal pressure 
immediately after a switch is lower than required pressure, and generating of a shock is predicted. 
[0007] Therefore, it is possible to set up a different switch property LB from the switch property LA 
in order to perform smoothly the shift to a partial-cylinder-operation condition from all cylinder 
operational status, as shown in drawing 13 . This sets up the so-called hysteresis component made 
into the property which changes with directions to switch in the switch property of all cylinder 
operational status and a partial-cylinder-operation condition. 

[0008] The situation that this hysteresis component should be prepared is the same at the time of 
high-speed gear operation [ as / in drawing 14 ], and it is desirable to switch in order to shift 
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smoothly, and to establish a property HB. Here, to the same acceleration, case [ at the time of high- 
speed large gear operation of throttle opening change ], an above-mentioned hysteresis component 
will have small driving force, and needs to break in an accelerator pedal more greatly, and it will be 
set up more greatly than the time of a low-speed gear. 

[0009] By the way, as mentioned above, although it is necessary to set up the switch property and the 
amount of hystereses of all cylinder operational status and a partial-cylinder-operation condition 
corresponding to the gear change gear ratio of a change gear, since an output torque ratio changes 
with torque converters, they have the technical problem that the optimal switch property cannot be 
set up, only by the detecting signal from a change gear in an automatic transmission vehicle 
(automatic-transmission car). 

[0010] It was originated in view of such a technical problem, and this invention aims at offering the 
change control unit of the resting cylinder engine which enabled it to set up the optimal switch 
property also in an automatic transmission vehicle (automatic-transmission car). 
[0011] 

[Means for Solving the Problem] For this reason, the change control unit of the resting cylinder 
engine of this invention While the number of actuation gas columns is changeable according to the 
operational status which includes engine loaded condition at least In the resting cylinder engine 
attached in the automatic transmission through the torque converter An input-shaft rotational 
frequency detection means to detect the rotational frequency of the input shaft in this torque 
converter. An output-shaft rotational frequency detection means to detect the rotational frequency of 
the output shaft in this torque converter, A driving shaft torque operation means to search for engine 
driving shaft torque at the input-shaft rotational frequency and output-shaft rotational frequency 
which were detected, respectively with this input-shaft rotational frequency detection means and this 
output-shaft rotational frequency detection means, An engine output-torque operation means to 
detect an engine load and to ask for an engine output torque, An equivalence gear ratio operation 
means to ask for equivalence gear ratio by the ratio and transmission gear ratio of the driving shaft 
torque searched for with this driving shaft torque operation means, and the engine output torque 
called for with this engine output-torque operation means, A hysteresis characteristic setting means 
to set up the hysteresis characteristic of a resting cylinder field by the equivalence gear ratio called 
for with this equivalence gear ratio operation means, It is characterized by having offered the resting 
cylinder control means which changes a partial-cylinder-operation condition and all cylinder 
operation means based on the load level which has the hysteresis characteristic set up with this 
hysteresis characteristic setting means, and being constituted. 
[0012] 

[Function] At the change control device of the resting cylinder engine of above-mentioned this 
invention, while an input-shaft engine-speed detection means detects the engine speed of the input 
shaft in a torque converter, engine driving shaft torque is searched for with a driving shaft torque 
operation means at the input-shaft engine speed and the output-shaft engine speed which detected the 
engine speed of the output shaft in a torque converter with the output-shaft engine-speed detection 
means, and were detected, respectively with the input-shaft engine-speed detection means and the 
output-shaft engine-speed detection means. Moreover, with an engine output-torque operation 
means, an engine load is detected and it asks for an engine output torque. By the ratio and 
transmission gear ratio of the driving shaft torque searched for with the driving shaft torque 
operation means, and the engine output torque called for with the engine output-torque operation 
means, and with an equivalence gear ratio operation means The hysteresis characteristic of a resting 
cylinder field is set up with a hysteresis characteristic setting means by the equivalence gear ratio 
which asks for equivalence gear ratio and which was further called for with the equivalence gear 
ratio operation means. Based on the load level which has the hysteresis characteristic set up with the 
hysteresis characteristic setting means, changing a partial-cylinder-operation condition and all 
cylinder operation means by the resting cylinder control means is performed. 
[0013] 

[Example] It is that drawing 1 -11 indicate the change control unit of the resting cylinder engine as 
one example of this invention to be with a drawing hereafter when the example of this invention is 
explained. The block diagram in which drawing 1 shows the control system for this equipment, the 
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whole block diagram showing the engine system which drawing 2 equipped with this equipment. 
The flow chart with which drawing 3 explains the control point by this equipment, the property Fig. 
in which drawing 4 shows a hysteresis characteristic, drawing in which drawing 5 shows an output 
torque characteristic, drawing in which drawing 6 shows a capacity coefficient property, drawing in 
which drawing 7 shows a torque ratio property, and drawing 8 -11 are the ** type Figs, showing a 
resting cylinder device. 

[0014] Now, the engine 21 equipped with this equipment has offered the inlet pipe 22 which makes 
an inhalation-of-air system, the surge tank 23, the air cleaner 24 of an inlet-pipe inlet port, and the 
throttle- valve 25 grade, as shown in drawing 2 . The opening of a throttle valve 25 is detected by the 
throttle position sensor, and is inputted into a control unit (ECU) 26. 

[0015] Moreover, the boost sensor (pressure sensor) 27 is attached in the surge tank 23, the detected 
boost pressure is inputted into a control device (ECU) 26, and the charging efficiency Ev 
corresponding to the volumetric flow rate as an engine inhalation air content is detected. And the 
shift-position detection sensor 129 which detects the excitation condition of the gear change solenoid 
in an automatic transmission 106, and detects missions shift-position and gear change gear ratio rho 
is formed, and a detecting signal is outputted to a control unit (ECU) 26. 

[0016] Moreover, the engine speed sensor 130 as an input-shaft engine-speed detection means to 
detect an engine speed Ne is formed in the input side at torque-converter 106 A of an automatic 
transmission 106, and it is constituted so that a detecting signal may be outputted to a control unit 
(ECU) 26. Furthermore, the turbine engine-speed sensor 131 as an output-shaft engine-speed 
detection means to detect the turbine engine speed Tt is formed in torque-converter 106A of an 
automatic transmission 106 at the output side, and it is constituted so that a detecting signal may be 
outputted to a control unit (ECU) 26. 

[0017] By the way, the control device (ECU) 26 has offered various kinds of following means in 
order to perform resting cylinder control in response to the detecting signal of the boost sensor 
(pressure sensor) 27, the shift-position detection sensor 129, an engine speed sensor 130, and turbine 
rotational frequency sensor 131 grade. That is, as shown in drawing 1 R> 1, the control device 
(ECU) 26 has the fiinction as an engine output-torque detection means (engine output-torque 
operation means) 102 to detect engine output-torque Te, by the charging efficiency Ev as an 
inhalation air content of the engine detected by the boost sensor (pressure sensor) 27, and the engine 
speed Ne detected by the engine speed sensor 130. 

[0018] This engine output-torque detection means 102 is constituted so that it may be set up, when a 
control unit (ECU) 26 offers the property of drawing 5 as a map, by the detecting signal of the boost 
sensor (pressure sensor) 27, it detects the charging efficiency Ev (load information) as an engine 
inhalation air content, chooses either of the properties which make an engine speed Ne a parameter, 
and is determined. 

[0019] Moreover, a control device (ECU) 26 detects the engine speed Nt of the output shaft in 
torque-converter 106A by the detecting signal of the turbine engine-speed sensor 131, and has the 
fiinction as a driving shaft torque detection means (driving shaft torque operation means) 101 to 
search for the driving shaft torque Tt as a turbine output torque at these engine speeds Ne and Nt 
while it detects the engine speed Ne of the input shaft in torque-converter 106 A by the detecting 
signal of an engine speed sensor 130. 

[0020] Torque ratio lambda is determined by the property of drawing 7 corresponding to rotational 
frequency ratio Nt/Ne, and the driving shaft torque detection means 101 is constituted so that the 
driving shaft torque Tt may be computed by the degree type, while drawing 6 and the property of 7 
are offered as a map and the torque capacity coefficient C is determined by the property of drawing 6 
corresponding to rotational frequency ratio Nt/Ne. 

In Tt=lambda (Nt/Ne), C (Nt/Ne), and Ne2 pan, the control unit (ECU) 26 has the fiinction as a 
transmission gear ratio detection means 103 to detect gear ratio rho of an automatic transmission 
106, by the detecting signal of the shift-position detection sensor 129. 

[0021] And the control unit (ECU) 26 also has the function of an equivalence gear ratio detection 
means (equivalence gear ratio operation means) 104 to ask for equivalence gear ratio rhoe by the 
ratio (Tt/Te) of the driving shaft torque Te detected by the driving shaft torque detection means 101, 
and the engine output torque Tt detected by the engine output-torque detection means 102, and 
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transmission gear ratio rho detected by the transmission gear ratio detection means 104. 

[0022] Here, calculation of equivalence gear ratio rhoe by the equivalence gear ratio detection means 

104 is performed by the degree type. 

Corresponding to rho e=Tt/Te-rho and equivalence gear ratio rhoe detected in the equivalence gear 
ratio detection means 104, the control unit (ECU) 26 also has the function of a resting cylinder field 
hysteresis characteristic setting means (hysteresis characteristic setting means) 105 to set up the 
hysteresis characteristic of a resting cylinder field. 

[0023] That is, the resting cylinder switch property shown in drawing 4 is memorized as a map, and 
the switch properties A1-A2 firom a partial-cylinder-operation condition to all cylinder operational 
status are set as a predetermined condition corresponding to equivalence gear ratio rhoe. Here, the 
switch property Al is a property in the case of being small of equivalence gear ratio rhoe, and the 
switch property A2 is a property in case equivalence gear ratio rhoe is max. 
[0024] And the part which switches fi-om the switch properties A1-A2, and results in a property B 
will constitute the hysteresis characteristic, and will be set up corresponding to equivalence gear 
ratio rhoe. Thus, the control unit (ECU) 26 also has the function of the resting cylinder control 
means 107 which changes a partial-cylinder-operation condition and all cylinder operation means 
based on the load level which has the hysteresis characteristic set up with the constituted resting 
cylinder field hysteresis characteristic setting means 105, and, thereby, resting cylinder control in 
this control imit (ECU) 26 is performed. 

[0025] Bordering on switch property A1-A2 of drawing 4 , and B, a partial-cylinder-operation 
condition and all cylinder operational status are constituted so that it may be switched according to a 
rate and a load. Namely, by the engine speed Ne from an engine speed sensor 130 The axis-of- 
abscissa location of drawing 4 is determined, an axis-of-ordinate location is determined by the inlet- 
pipe negative pressure as a load by the detecting signal fi-om the boost sensor (pressure sensor) 27, it 
is judged whether it is in a resting cylinder field or it is in all cylinder fields, and a partial-cylinder- 
operation condition and all cylinder operational status are switched. 

[0026] By the way, the valve gear 1 which should realize an above-mentioned partial-cylinder- 
operation condition is constituted as shown in drawing 8 -11. That is, the cam shaft 2 and the rocker 
shaft 3 were formed, and the cam 4 for low speeds of the amount of small lifts and the cam 5 for 
high speeds of the amount of large lifts have fixed to the cam shaft 2. 

[0027] And the rocker shaft 3 is equipped with the Maine rocker arm 6 and the subrocker arms 7 and 
8 of a pair. The above-mentioned Maine rocker arm 6 has fixed the end face to the rocker shaft 3 for 
example, by spline association, and it is equipped so that the valve-stem end of an inlet valve 9 may 
be contacted in a rocking edge. 

[0028] On the other hand, the subrocker arms 7 and 8 are supported pivotably by the rocker shaft 3, 
each end face is equipped pivotable, and the roller bearing 10 is attached in the rocking edge. And 
the rocking edge in these subrocker arms 7 and 8 extends in the different direction from the 
supporter of a roller bearing 10, and is having arm section 7A (8A) formed so that drawing 9 which 
shows the cam 4 side for low speeds may see. 

[0029] It is in contact with the upper limit of the plunger 13 fitted in the cylinder head 11, and a 
plunger 13 is energized with the lost motion spring 12 to the method of drawing Nakagami, the 
subrocker arms 7 and 8 are energized clockwise, and this arm section 7A (8A) carries out the 
pressure welding of the roller bearing 10 to the cam 4 for low speeds, and the cam 5 for high speeds. 
[0030] On the other hand, the engagement holes 7B and 8B penetrated towards 1 necessary radial 
one fi-om a core are formed in the subrocker arms 7 and 8, and in case the below-mentioned 
connection plunger 14 projects to the method of outside, these engagement holes 7B and 8B are 
constituted so that that fit-in can be permitted. Moreover, while oil pressure path 3 A which extends 
in the direction of an axis in the shaft center section is formed, it intersects perpendicularly with this 
oil pressure path 3A, it extends in radial, and the through tubes 3B and 3B which can adjust opening 
with the above-mentioned engagement holes 7B and 8B are formed in the interior of a rocker shaft 3. 

[0031] And through tubes 3B and 3B are loaded with the connection plunger 14, the connection 
plunger 14 offers flange 14A whose diameter was expanded by the end face, and the compression 
spring 15 is infixed in it between flange 14A and the step of through tube 3B and 3B wall. Thereby, 
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it is usually sometimes energized towards the method of drawing Nakashita, and the connection 
plunger 14 turns a head into through tube 3B and 3B from the engagement holes 7B and 8B, it 
retreats and takes the absorbed position. 

[0032] On the other hand, the output way of the oil pressure setting means 16 is connected to oil 
pressure path 3A in the rocker shaft 3 mentioned above, the pressure in oil pressure path 3A which 
mentioned above this oil pressure setting means 16 according to operational status — it should set up 
~ the electromagnetism a low speed and for high speeds — while offering the drive type directional 
selecting valves 1 6 A and 1 6B ~ such electromagnetism — it is constituted so that the drive type 
directional selecting valves 16A and 16B may be controlled by the above-mentioned control unit 
(ECU) 26. 

[0033] and electromagnetism — the drive type directional selecting valves 16A and 16B Two paths 
the object for low speeds and for high speeds are equipped, respectively. The each The path from an 
oil pump 17, It is constituted so that it can connect in the three directions of the feedback loop which 
is having atmospheric pressure open pressure discharge set up, and oil pressure path 3 A in a rocker 
shaft 3, and at the time of usual [ which is not excited ], it is constituted so that the oil from an oil 
pump 17 may be introduced to the feedback loop. 

[0034] in addition, the inside of drawing 1 1 and electromagnetism ~ the illustration abbreviation of 
the connection condition by the side of the high speed of drive type directional-selecting-valve 16A 
is carried out. 02 for [ on the other hand ] an engine speed sensor and air-fiiel ratio detection in a 
control device (ECU) 26 Sensor, The information from the various sensors for operational status 
detection including the throttle position sensor for loaded-condition detection is inputted, the input 
from each of these sensors ~ responding ~ a low-speed condition, a high-speed condition, and 
loaded condition ~ distinguishing ~ the connection condition to both the networks of a low speed 
and a high speed — a selection setup ~ it should carry out — electromagnetism — it is constituted so 
that the driving signal to the drive typo directional selecting valves 16A and 16B may be outputted. 
[0035] and electromagnetism — if drive type directional-selecting-valve 16A is excited, the oil from 
an oil pump 17 is supplied to oil pressure path 3 A, and it is constituted so that the pressure in the 
path may be heightened, therefore, the electromagnetism located in a low-speed side in a control 
device (ECU) 26 when a low-speed condition is comparatively distinguished by the input of an 
engine speed, an air-fiiel ratio, and accelerator opening ~ drive type directional-selecting-valve 16A 
excites — having — the electromagnetism by the side of a high speed — drive type directional- 
selecting-valve 16B is usually set as a position. 

[0036] and the electromagnetism by the side of a low speed ~ if drive type directional-selecting- 
valve 16A is excited, it will switch so that the oil from an oil pump 17 may be turned to oil pressure 
path 3 A and may be fed — having — moreover, the electromagnetism by the side of a high speed — 
drive type directional-selecting-valve 16B is not excited, but it is constituted so that [ the condition 
of not performing oil supply into oil pressure path 3 A by the side of a high speed ] it may be 
maintained. Thereby, as a two-dot chain line shows drawing 10 , the connection plunger 14 located 
in a low-speed side resists energization of a compression spring 15, and unifies a projection, a rocker 
shaft 3, and the 1st subrocker arm 7 towards engagement hole 7B in the 1st subrocker arm 7. 
[0037] The closing motion drive of a valve is performed by the cam 4 for low speeds which the 
driving force transfer to a rocker shaft 3 from the 1st subrocker arm 7 is performed, and engages 
with the 1st subrocker arm 7 through a rocker shaft 3 by this. At this time, the connection plunger 14 
by the side of a high speed is maintained at the condition of having been absorbed in through tube 
3B of a rocker shaft 3 as a continuous line shows to drawing 10 , the driving force transfer between 
the 2nd subrocker arm 8 by the side of a high speed and a rocker shaft 3 is maintained to a 
disconnection state, and the closing motion drive of the valve by the cam 5 for high speeds is 
performed. 

[0038] by the way, the electromagnetism in the time of the low speed mentioned above when 
rotation of an engine went up and the high-speed rotation region was arrived at — contrary to an 
excitation setup to the drive type directional selecting valves 16A and 16B, an excitation setup to 
which a high-speed side corresponds is performed. By this, tum the connection plunger 14 by the 
side of the high speed in dravsdng 10 (drawing Nakamigi side) in engagement hole 8B of the 2nd 
subrocker arm 8, it is made to project, and it changes into the condition that a two-dot chain line 
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shows, and it is constituted so that a rocker shaft 3 and the 2nd subrocker arm 8 may be made to 
unify. 

[0039] Therefore, the driving force transfer with the 2nd subrocker arm 8 and a rocker shaft 3 comes 
to be performed, and it consists of this condition so that the closing motion drive of the valve may be 
carried out through the 2nd subrocker arm 8 and rocker shaft 3 by the cam 5 for high speeds. At this 
time, the connection plunger 14 by the side of a low speed retreats firom engagement hole 7B in the 
1st subrocker arm 7, it will be absorbed in through tube 3B of a rocker shaft 3, the driving force 
transfer between the 1st subrocker arm 7 by the side of a low speed and a rocker shaft 3 is 
maintained to a disconnection state, and the closing motion drive of the valve by the cam 4 for high 
speeds is performed. 

[0040] on the other hand, when the judgment which should be made a partial-cylinder-operation 
condition in a control unit (ECU) 26 is performed, the closing motion drive by the cam 4 for low 
speeds and the cam 5 for high speeds in the selected gas column is not performed — as — a control 
unit (ECU) 26 — electromagnetism ~ it is constituted so that an excitation setup to the drive type 
directional selecting valves 16A and 16B may be canceled, therefore ~ in this case — which 
electromagnetism by the side of a low speed and a high speed — it is not set as a feeding condition 
about the drive type directional selecting valves 16A and 16B, and a pressure buildup does not 
produce oil pressure path 3 A in a rocker shaft 3. Thereby, the connection plungers 14 and 14 are 
maintained at the condition that each was absorbed in through tube 3B and 3B by energization of 
compression springs 15 and 15, and a disconnection state maintains the driving force transfer 
between the 1st and 2nd subrocker arms 7 and 8 and a rocker shaft 3. 

[0041] Such a configuration is in the condition of a valve halt that the valve-opening close by the 
cam 4 for low speeds and the cam 5 for high speeds is not performed, and is in the condition that a 
resting cylinder is realized. This resting cylinder condition is switched to the operating state of the 
connection plunger 14 according to an engine speed, when a low loading condition is canceled. This 
example is constituted as mentioned above and actuation which is such a configuration and meets the 
flow chart of drawing 3 is performed. 

[0042] First, in step SI, while the turbine engine speed Nt is detected from the turbine engine-speed 
sensor 131 and an engine speed Ne is read from an engine speed sensor 130, the charging efficiency 
Ev as an inhalation air content is detected using the detecting signal of the boost sensor (pressure 
sensor) 27, Subsequently, in step S2, gear ratio rho is determined by the transmission gear ratio 
detection means 103 using the detecting signal of the shift-position detection sensor 129 with which 
the automatic transmission 106 was equipped. 

[0043] And in step S3, an engine torque Te is presumed according to the property of drawin g 5 by 
the engine output-torque detection means 102. That is, output-torque Te is presumed by the 
inhalation air content (volumetric efficiency) Ev detected in step SI with the property of drawing 5 
established as a map, and the engine speed Ne. Moreover, in step S4, presumption of the turbine 
output torque Tt is performed by the degree type with the driving shaft torque detection means 101 . 
[0044] 

Tt=lambda (Nt/Ne) and C (Nt/Ne), and Ne2 ~ here, torque ratio lambda is determined by the 
property of drawin g 7 beforehand memorized as a map from rotational frequency ratio Nt/Ne during 
I/O of a turbine. Moreover, a capacity coefficient C is determined by the property of drawing 6 
beforehand memorized as a map from rotational frequency ratio Nt/Ne during I/O of a turbine. 
[0045] Furthermore, that by which the engine speed Ne was detected in step SI is used. And in step 
S5, equivalence gear ratio rhoe is computed using a degree type by the equivalence gear ratio 
detection means 104. 

rho e==Tt/Te-rho — here, the value, as for the engine torque Te, the value the turbine output torque Tt 
was presumed to be by step S4 was presxmied to be in step S3 is used, and that by which gear ratio 
rho was detected in step S2 is used. 

[0046] Thus, although computed gear ratio rho is outputted to a control imit (ECU) 26, the map 
shown in a control unit (ECU) 26 at drawing 4 is memorized, and a switch property is determined by 
this map. That is, the switch properties A1-A2 from a partial-cylinder-operation condition to all 
cylinder operational status are determined corresponding to gear ratio rhoe. 

[0047] Here, in drawing 4 , a property Al corresponds, when gear ratio rhoe is min, and the switch 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/28/2006 



JP,07-180575,A [DETAILED DESCRIPTION] 



Page 7 of? 



property corresponding to gear ratio rhoe which the property A2 corresponded when gear ratio rhoe 
was max, and was computed is set up. In addition, the switch in the partial-cyhnder-operation 
condition from all cylinder operational status is performed by the property B, and between a property 
B and properties A1-A2 serves as a hysteresis component. 

[0048] By the way, in the case of partial cylinder operation, a predetermined gas column suspends 
operation and operation in the condition that a larger output torque can be obtained is performed, in 
addition, electromagnetism [ in / like / the above-mentioned / by the control signal of a control unit 
(ECU) 26 / in a switch with all cylinder operations and partial cylinder operation / the oil pressure 
setting means 16 ] ~ an excitation setup of the drive type directional selecting valves 16A and 16B is 
switched, and it is carried out by choosing a drive and un-driving. [ of the valve by the cam 4 for low 
speeds, and the cam 5 for high speeds ] 

[0049] In addition, although boost pressure is used as a detection means of loaded condition in this 
example, the inhalation air content over an engine speed etc. can also be constituted so that it may 
judge with other elements. Moreover, a valve gear 1 is also an example and other devices in which a 
resting cylinder condition can be attained may be used. 

[0050] Therefore, also in an automatic transmission vehicle (automatic-transmission car), like a 
manual transmission vehicle (MT vehicle), a setup of a resting cylinder hysteresis is attained, partial 
cylinder operation can be continued now and, according to the equipment of this example, there is an 
advantage on which change and fiiel consumption aggravation of drivability come to be prevented by 
accelerator actuation of loose acceleration. 
[0051] 

[Effect of the Invention] As explained in full detail above, while the number of actuation gas 
columns is changeable according to the operational status which includes engine loaded condition at 
least according to the change control device of the resting cylinder engine of this invention In the 
resting cylinder engine attached in the automatic transmission through the torque converter An input- 
shaft rotational frequency detection means to detect the rotational frequency of the input shaft in this 
torque converter. An output-shaft rotational frequency detection means to detect the rotational 
frequency of the output shaft in this torque converter, A driving shaft torque operation means to 
search for engine driving shaft torque at the input-shaft rotational fi-equency and output-shaft 
rotational frequency which were detected, respectively with this input-shaft rotational frequency 
detection means and this output-shaft rotational frequency detection means. An engine output-torque 
operation means to detect an engine load and to ask for an engine output torque. An equivalence gear 
ratio operation means to ask for equivalence gear ratio by the ratio and transmission gear ratio of the 
driving shaft torque searched for with this driving shaft torque operation means, and the engine 
output torque called for with this engine output-torque operation means, A hysteresis characteristic 
setting means to set up the hysteresis characteristic of a resting cylinder field by the equivalence gear 
ratio called for with this equivalence gear ratio operation means. With the simple configuration of 
having offered the resting cylinder control means which changes a partial-cylinder-operation 
condition and all cylinder operation means based on the load level which has the hysteresis 
characteristic set up with this hysteresis characteristic setting means Also in an automatic 
transmission vehicle (automatic-transmission car) like a manual transmission vehicle (MT vehicle) A 
setup of a resting cylinder hysteresis is attained, in accelerator actuation of loose acceleration, partial 
cylinder operation can be continued now and there is an advantage on which change and fuel 
consumption aggravation of drivability come to be prevented. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While the number of actuation gas columns is changeable according to the operational 
status which includes engine loaded condition at least In the resting cylinder engine attached in the 
automatic transmission through the torque converter An input-shaft rotational frequency detection 
means to detect the rotational frequency of the input shaft in this torque converter. An output-shaft 
rotational frequency detection means to detect the rotational frequency of the output shaft in this 
torque converter, A driving shaft torque operation means to search for engine driving shaft torque at 
the input-shaft rotational frequency and output-shaft rotational frequency which were detected, 
respectively with this input-shaft rotational frequency detection means and this output-shaft 
rotational frequency detection means. An engine output-torque operation means to detect an engine 
load and to ask for an engine output torque, An equivalence gear ratio operation means to ask for 
equivalence gear ratio by the ratio and transmission gear ratio of the driving shaft torque searched for 
with this driving shaft torque operation means, and the engine output torque called for with this 
engine output-torque operation means, A hysteresis characteristic setting means to set up the 
hysteresis characteristic of a resting cylinder field by the equivalence gear ratio called for with this 
equivalence gear ratio operation means. The change control unit of the resting cylinder engine 
characterized by having offered the resting cylinder control means which changes a partial-cylinder- 
operation condition and all cylinder operation means based on the load level which has the hysteresis 
characteristic set up with this hysteresis characteristic setting means, and being constituted. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the control system for the change control device of the 
resting cylinder engine as one example of this invention. 

[Drawing 2] It is the whole block diagram showing the engine system equipped with the change 
control device as one example of this invention. 

[Drawing 3] It is a flow chart explaining the control point by the change control device of the resting 
cylinder engine as one example of this invention. 

[Drawing 4] It is the property Fig. showing the hysteresis characteristic by the change control unit of 
the resting cylinder engine as one example of this invention. 

[Drawing 5] It is drawing showing the output torque characteristic by the change control unit of the 
resting cylinder engine as one example of this invention, 

[Drawing 6] It is drawing showing the capacity coefficient property by the change control unit of the 
resting cylinder engine as one example of this invention. 

[Drawing 7] It is drawing showing the torque ratio property by the change control unit of the resting 
cylinder engine as one example of this invention. 

[Drawing 8] It is the ** type Fig. showing the resting cylinder device by the change control unit of 
the resting cylinder engine as one example of this invention. 

[Drawing 9] It is the ** type Fig. showing the resting cylinder device by the change control imit of 
the resting cylinder engine as one example of this invention. 

[Drawing 10] It is the ** type Fig. showing the resting cylinder device by the change control unit of 
the resting cylinder engine as one example of this invention. 

[Drawing 11] It is the ** type Fig. showing the resting cyUnder device by the change control unit of 

the resting cylinder engine as one example of this invention. 

[Drawing 12] It is the graph which shows the cross point of a resting cylinder. 

[Drawing 13] It is the ** type Fig. showing the switch control characteristic of the conventional 

resting cylinder engine. 

[Drawing 14] It is the ** type Fig. showing the switch control characteristic of the conventional 
resting cylinder engine. 
[Description of Notations] 

1 Valve Gear 

2 Cam Shaft 

3 Rocker Shaft 

3 A Oil pressure path 
3B Through tube 

4 Cam for Low Speeds 

5 Cam for High Speeds 

6 Maine Rocker Arm 

7 1st SubRocker Arm 
7A Arm section 

7B Engagement hole 

8 2nd SubRocker Arm 
8A Arm section 
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8B Engagement hole 

9 Inlet Valve 

10 Roller Bearing 

11 Cylinder Head 

12 Lost Motion Spring 

13 Plunger 

14 Connection Plunger 

15 Compression Spring 

16 Oil Pressure Setting Means 

16A electromagnetism — a drive type directional selecting valve 
16B electromagnetism — a drive type directional selecting valve 

17 Oil Pump 

18 Signal Transformation Circuit 

22 Inlet Pipe 

23 Surge Tank 

24 Air Cleaner 

25 Throttle Valve 

26 Control Unit (ECU) 

27 Boost Sensor (Pressure Sensor) 

101 Driving Shaft Torque Detection Means 

1 02 Engine Output-Torque Detection Means 

103 Transmission Gear Ratio Detection Means 

104 Equivalence Gear Ratio Detection Means 

105 Resting Cylinder Field Hysteresis Characteristic Setting Means 

106 Automatic Transmission 
106 A Torque converter 

107 Resting Cylinder Control Means 

129 Shift-Position Detection Sensor 

130 Engine Speed Sensor 

131 Turbine Rotational Frequency Sensor 
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20 S«$tVTV»So ±a(0pt>1'>n-;'*-T-A 6 (4, -PO 
x.tf:^7'7'f V^^ICJ: i)*^S:n y h 3 iZ 

[0 0 2 81 -y-ra-y^-T-A 7. 8J4, ^tt 

•ftL0^^4- n 5^ * - -> ^ 7 f 3 ixTlH^^ral 
tC^4i$*^Ti3»)> ^Kl«C»±n-9'«T'J >i^l 0** 

30 i:J±^5a:&:^^iea»::56^ELr, r-AS57A (8A) 4rJ^ 

[0 0 2 91 Z(DT-^U7 A (8A) t±> ->'J 
•;'K1 1 iC«}f ^iv^ty^^v?^ 1 3<DJi^lcaSELT 
^*)^ 1 3ttD-x h*-2<'3 v;^:/v>^i 

2KJ: »)S1'±:&'^ft»Sil, ■9-7'D .y*-T-A7. 
8**«Fft:*?|6jlCft^$nT. n-^'^T'J V^l OSriS 
* A 4 is J: tf^j^ffl A A 5 J: ^ IC*: o 

[0 0 3 0] — -^-y^ny *-T-A 7. 8tci±,4' 
ojfeey^vi?^ 1 Atfi^-^^^m-t^mz. -{-oKJf . 

^7 h 3<ortgi5icj±, n'p'L-^mzax/^xm^ii^izm^ 

f &^4EEaK3 A*^3^fi^^^^S^: fc c:<^)?4iEaK 
3 AlCiS3SL4^^rifiHC®«U-C, BlPW'SrifB^'a-TL 
7B, 8 3 tH^U^iSaJLSB, 3B*»3g«SftT 

[0 0 3 11-5-LT, l:a?L3B, 3Btc»i, ^1^^^ 
50 1 4i*SliKS*i.r;fe»), afeT'^vy^ 1 4»i^E- 
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t j-iijL 3 B . 3 B rt^<oeg5 torn iiZKm^'f^ i s s- 

B. SBi^hSm^SB. SBf^^ttif^igLX. W< 
[0 0 3 2] — ^r, ±a6L;tn5'*-->^7 h 3rt©fft 

ffl<OS?ESffii6S::^l6i^0«# 1 6 A, 1 6 B *^5:x-5. i: 
i^^l^,<Dm^^8^^:^|fi3«7^^1 6 A, 16B 
M^OgJ^^M (ECU) 2 6T«ajiSli--SJ:-9tw« 

[0 0 3 3] ^LX. a«]^S:*|Bl«SI# 1 6 A. 1 

6BJ±. m^mti^Mmb<o2mmz^tL^timm-^it 

i:, iz^mWcS.in^$fiX\^^i>mMmt. uyn- 
'y^V h3rt«9?ftffi3iK3Afc<^3^r|$j'vSfeLdai: 

V r 1 7 O ;i'3i«^S^'>>^A § fL-S J: ^ \t%^ 

[0 0 3 41 0 1 1 ««|g!ft^|fil^ij|# 1 

6 A<0^ffiffi!I'^Og^i^^{iIii^itB&?#vt:v»-5,o — 
Wmmm. (ECU) 2 6lc»4, J^vi'vliieS:*^ 

«BS-s*?Ksgf'<<. s^8l^^|pI«i^l#l 6 a. 

1 6B-^0]Siij'®-f-=Srffi^l1-* J:^ JC«^S:fiTV>-&o 

[0 0 3 51 ^LT. «aigii^?::&r&i«iJife# 1 6 a*si6 
3 At=tti^$it-r. ^<o^n<r>mtii^^t>hixi>^>> 

lc«^$tT,-Cv>;j,o L;^:*«oT, fiU^^S (ECU) 2 

I6^?n., i^aiioi:iSisai^:^i6]^»#i 6Bi*a'» 40 

.^ii tciajg $ tt* i ^ o T v» S o 

[0 0 3 61 -ftr, fi:jSfiii<osaigili^:^ifi]-aJSi# 1 
6 A**M&a$ir4i:. :i-'f 7:d^?>0:i-'f;w* 
?ftffia]^3 AJC[fijttffiSI1--?.J:7tc-9Jijg|xt>?t, 4 
3t^ ^5j*fl!lOi;s8^S::&|Sj^m# 1 6BI±Sli5S?ft 
•r, S5affliI<0?(6JEaK3 At^'^.0:^• ;i-«^=S-^T5rt>5r 

>} ^ -esiffiBicffiai-^s^r^ Y 1 4 (±, 0 1 0 ^ 

LT||^ 1 0-9-:/Dy:*-T-A 7 fCi5(tS«-&?L7 BfC 50 
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T-A 7 t4r— ^^k-t^i-jlC^roTV^-So 
[0 0 3 7] ClirlcJ:*), » 1 O-9-rn ^ *-r-A 7 

n»,*-r-A 7lC'gg-g-i-^,fij^ffl*A4{Cj: 

%<nm^f=7-yV\\A\t^ 01 Olz|iai-C5^i-J:-5tr 
n-;'*-v-V7 h 3t^J:a?L3 BrttrSAL/wttSlc^ 
10 ig5Sfi0«Ol|2O-9-:/n5'*-T-A8 i:^•>5!7- 

affl* A 5 »c J: 4#oraHffii^|#^f =&fci^^tv> J: -5 

[0 0 3 81 tC^-C, i>'i^>0@HK;&»±#UT?gj^ 
«J^^1 6 A, 1 6 Btci|t1-4ia«ffi3gi:»lJi*jc; ifti^ 

01 0 lc±3tt^)B53ai8!I (04':&ffli) 
y9>':^^l 4S•^ t|2 0-9-rny;&-7'-A8 0«# 
20 ?L8Brt(ci6jtts5ai$-*, =:,iCl|ift-C^-f J:-5 4r*y!glc 
LT, n->*-->Y7 h 3 fc|l2<D-i?-rny*-r-A 

[0 0 3 91 t;t*f-=>r. i:ottS-ei±|g2o-iJ-:/a5. 
*-T-A8 i:D .y h 3 i: <0|gai*€M**^f 

J:^{c^fc>)^ ll20-9-7'n-y :ft-r-A 8i5J: 

omST'^V-:^^' 1 4{±, l|l<0-9-rn-;»:*-T-A 7 
l^«0#-&?L7 B:6>c>^ilLT, n -7 * ^ 7 h 3 (^J- 
30 a?L3 BrtlcigAL;tJt^lc5r»3. fi:afflg<0^1<0-9-7' 

[0 0 4 01 ffll^SS (ECU) 26 (CiJV^-C^^: 

'5.raiaiEi!i=£-^T^t>:&v>J:^{-, ©Jffll^a (ECU) 2 
6 tc J: 13 maigltS:*ifi]§Jife# 1 6 A, 1 6 B tziti" i> 

mm^^^^l^ 1 6 A. 1 6 B (cov»T «)ff3l*t^ir 
l£5e$tt-fs n-;.*-v^r7 h 3rt<0*4£Ea^3 AJiffi 
:«7±»:6»AC^fcV>„ i*v»CJ:»), JSfefey^Vi^^l 4. 
1 4 »±v>t'ft^>ffi^/N-:^> 15, 1 5<0#^JCJ: IJ^aJL 
3B. 3 B|*llcSAL;t^^^lC'eS7ttt, ||li5J:Uf^2 
O'^-T'n 5r:*-r-A 7, 8 i: n-y A-->-v7 h 3 t<73 

-So 

[0 0 4 ll i<OJ:d^:«^l±, fiiSffl * A 4 i5 i iTi^ 
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[0 0 4 21 tT. ;^-ry yS 1 K:fev»T. Jt>>?V|5I 
ia&-fe>-9-l 3 0*t>J.>y>'El^Ne*», ^'-tfv 

h-^T^ h9>;^5'yi/3>10 6 JCi6fltS*i.fc-> 

10 0 4 31 ^LT, ;^'f?'yS 3tC:fev»T, :z^>'J> 
Ui^»h;i':>'^m#ei 0 2 ICJ: >)SI5<^#tttcfifev>a:.> 

K»te»ttfc0 5<o#ttCJ: ;^7^5'ys 1 J:i^v»r^ 
•r .y:/S4JciJv»-C, ^iJIS h ;V'^';g|ffl#g 1 0 1 lei 
[0 0 4 41 

Tt = A (Nt/Ne) -C (Nt/Ne) -Ne^ 

[0 0 4 5] $h\Z^ Ji>v^>llfeg:N e»±;^x-;'-7'S 
ys 5 (r^v^T. ^flii^^ik«tm#iS 1 0 4 J: ») 
p e=T t/T e ■ p 

vir-e, ^_-lf>ffi:t; h;i'i>^T t »±;^-r -;'-7'S 4-eai5c 
^Jt^t-lidS j:.>vv b;w^'T e li^x^^ys 3 »cijv» 
xm^^ttfzmii*m\'^hti. ^•Vitp\i:^f-y^S2i,z 

[0 0 4 61 iOJ:^ CL-C«ai$*t;t^'YJt/»ti^ SIJ 
mmS. (ECU) 2 6J::a:^7$it4*»> fBI^ISia (EC 
U) 2 6j;»±lli 4 Km-r^ y y:J*fE«$ itTiS Ij , CIO 

[0 0 4 7] ii-C. 134 lCi5V»T^ itf-ttA 1 Ji^^ifc 
p e ;6*«/J^^0^i-^^C^^S•L^ #14 A 2 it^^it p e 
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. t *)n^t>f\., 4f14B 1 ~A 2 fcOlW**liJ^x 

[00481 fci^T?, 'f*:1§iaieo|^t±ff5e<0^^i«a 

OiftxJi. 1ir5B<^rfc<, ftU«D%S (ECU) 2 6 0«HI 
ffli-B-f-lci >)r*flEI£3e#©l 6 izjsif^MmmWi^-^m 
10 «J»#16A, 1 6B<^janSlS:5E«r«J»)Sli., ■SjSffl* 

[0 0 4 91 *i5, 3f:||Miait?J±:aittt^o«feffl^®t 
AKA^^irir, -e-OitiOllSflcJ: »>Jiia»fi--SJ:dJC 

[0 0 5 01 fifeoT. *iyfiMO^«lCJ:tvj?, h 
•77-^ Y^>':^<yZ^a>:i$. (AT*) »r^v>r 
20 -7-jLtA'h7>>^5 ->'V3 (MT*) 

T -fc ;v»f^-e lii^nmmiimmx t ^ J: ^ O . K 
[0 0 5 11 

•y>ff>^^mmmmzjiini. ^it< t-k^-yi^xDn 
m^.i:^tTmm^mizsz^crim%nmi^x.^zt 

30 w^in^^iti>x^^zl^:/^i^^J:.>i^>'\,zis\,>x. my 

^it^m^tit:xtimm^^^3ivmtinmmwnz3i •? 

> > oiEffii*ii> ^i- ^ -5. igi&*!i hj^i^ mn^^ 

b. :x.>'J>(7>n^i^mLX:3U>i^>mi3}'}l'i'i^ 

)b^j^>i^>m:f3h}\'i^mn^Wib. mmj}mh)\^ir^ 
n^SLx^tb h fiitmmMi yA^i^bWi^>'j>m:}3V)^ 
40 i^m.n^WLx^>bhixfz3i>v>m-)3.y^'i7b<D^bY 

S£ie¥ST'I£^ S K X U -> X # t£ t ;t-r ft W V 

* *jgiiW«^S t S: -5- 5: X. r v> <6 t v> d fiifR'SrfllfiK t?, 

hvr-f .y^- ';'->3 (AT*) \Z^ 
v»Ti{)> •v^iT^l'h^v;^? y vaV* (MT*) t 
50 mmz. -Wc^tJ^^xU v';^«D^^36«nJtglc5:l), igv>lJD 
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[021 *3S«0-||Jfi«^Ii:Lro«J#SI|«lSg«rSgfil 

L > 5^ V 7^ A =Sr i o 

[11131 ItifiMt LT<^#:^a:>'-:^>'<0^# 

«a«9^aic J: *4iJ«9S«S-giggi--& 7 D — ?^ Y - h t?* 

[041 *^?g<0-||iSMt LT<^#:©J^>-:^v<0«J# 
SIJIW^S J; S l; ;^ -r U #tt Srg^i-#tt gJ-e* -5 » 
[051 Lr«0#:^xVi?vo«J# 

[061 ^fl^go-Hife^i: lt<o#:Mj^>-:^>©«j# 
mmm-mz x s $4«ig:!if « S: ^1-0 -c * -s. „ 
[071 Lt:<^{t:l§fji>v^><o^o# 

[0 81 *fl?§w-||MWfcLT0#:1§rJ^>>i^>0«J# 
«lf9^Stc J: ^^t:ffii^«S-g5-r^^0-e**„ 

[091 :*:^W<D-|lifeCTt LT<^)i*:MJ^:'>^><D-aj# 
fW^Siajc J: -&^<;1^«»S:g5i-^0-^2fe*o 

[01 01 ^'ikm<r>-%ymh\^x(r>'\^n^>'j-y<n'm 

[01 21 'frM'^^'n^.-KW V h 4r^1-:5^7 7f 
[0131 «&*O<1c1§iai>i^v<05J»JSix.fiU^#144-^ 

-r^s:0-e*So 

1-m^0-e^-So 

1 
2 

3 n-y* — ]. 

3 A ^iffa^ 
S B s:a7L 

[041 [06] 
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4 fijUffl^A 

7 ^1 0-9-ya:x*-T-A 
7A 

7B «-^?L 

8 ie2 0'9-rn5'*-7-A 
8A T-Ag5 

8B -^-^a 
10 9 

I 0 n-9^r V 

II >^^^-y K 

12 nx h^-e^gVy^yj >^ 

13 y^Vv^ 

14 ^i^r^^vv'^ 

1 5 ffi^/N*;^ 
1 6 

1 6 A ^mm^-fimi^i^ 

1 6 B «?S13»^*|^SJife# 
20 1 7 :^-'f;i'#>r 

1 8 M^SggiHIK 

2 2 (R^l' 

2 3 -9— i?^'^^' 

24 JlT^";-:^ 

2 5 -xn 5- b;w^-t;v::^ 

2 6 *U^^a (ECU) 

2 7 f-fe>-9- (ffi:J!3-fe>iJ-) 

101 fgftfflhJi'^^ttj^e 

102 J^vi^vtiJ^j h;i^^'i^ai^S 

30 1 0 3 ';'->3 V^-Yjt^ffi#© 

1 0 4 ^flfi^^jfc«^m^s 

10 5 ^1ctS|R«c l; ^ 7^ 'J y X 

106 -i y if Y=7-y:^\v'y 

1 0 6 A Yri/ifu-yfi-^ 

1 0 7 *|cMi|HI«9M 

12 9 ->7 Ma«^aj-t>-9- 

130 •xvi;>EIiE3S-t>"<J- 

131 ^^-fefVE^St-tV-y- 
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